This paper studies the effects of foreign direct investment on labour productivity in manufacturing industries of two transition countries, Estonia and Slovenia. The emphasis is on the dimension of export/local market orientation. The study is based on firm-level panel data. It is shown that in Estonia the export oriented foreign investment enterprises have on average
Introduction
Foreign direct investments (FDI) have had a significant role in enterprise restructuring of transition countries in Central and Eastern Europe (CEE). Governments in CEE also provide a lot of incentives for FDI. Justifications for these special incentives are traditionally the possible beneficial effects caused by the transfer of technology from the parent company to its local affiliate and the related positive spillover effects to the domestic owned firms of the host country. However, empirical literature on spillovers (e.g. Aitken The aim of this paper is to study the effects of FDI on labour productivity in Estonia and Slovenia in the sector of manufacturing. By using data for Estonia and Slovenia we can study the effect of FDI on labour productivity in these two countries that have had different stages of development, i.e. implying also substantially different effects of FDI. Slovenia has the highest gross domestic product (GDP) per capita among the CEE transition economies. In Estonia the level of GDP per capita is lower, the inward FDI penetration rates have been far higher. In Estonia also the attitude, the government policies and the privatisation methods have been more FDI friendly. Hence, the reasons why investors choose the host country are different for Slovenia and Estonia.
The research is based on firm-level panel data of the manufacturing industries of Estonia and Slovenia from the second part of 1990s until 2001. We study the correlation between foreign equity participation in the firm and the firm's own productivity, i.e. "own firm" effect-in the terminological tradition of Aitken and Harrison (1999) . We endeavour to investiThe effect of foreign direct investment on labour productivity 8 gate whether there exist intra-industry (within the same sector) spillovers from foreign affiliates to the firms with no FDI and to other foreign affiliates.
We also focus on the issue whether the "own firm" productivity effects are dependent on the type of FDI. More specifically: is there a difference in "own firm" effects between the export oriented and the domestic market oriented FDI? The exporting/local market orientation dimension is usually (except e.g. Kokko et al. 2001 , Sgard 2001 or Harris, Robinson 2001) discarded in the analysis of effects of FDI on productivity. The effects of these two types of FDI on the host economy may be fairly different. This distinction is also relevant for the debate on how should governments design their policies to attract FDI and if the export oriented FDI is preferable for the host economy as the policy literature sometimes assumes (e.g.
World Investment Report 2002).
Employing panel data techniques we account for the firmspecific time-invariant effects and also for the sample selection bias. Another important issue mentioned by several authors is the non-random selection of FDI recipients. In the case the most productive local firms receive FDI and unless we account for this, the positive productivity effects of FDI might be overestimated. To account for this possibility, in addition to the usual methods of econometrics of panel data, we also employ a twostep procedure to correct for the sample selection bias.
This study of the "own firm" and horizontal spillover effects of FDI on productivity endeavours to contribute to the rapidly growing literature, it has the benefits of adding the export/local market orientation dimension to the analysis and using enterprise-level panel data for two different CEE countries. One interesting finding in this paper is that in Estonia the export oriented foreign investment enterprises have on average much lower labour productivity level than the domestic market oriented foreign affiliates. In Slovenia, however, the faculty of export orientation of a foreign affiliate is not correlated with lower labour productivity. We detect no horizontal spillovers of Priit Vahter 9 FDI to domestic firms in Estonia. In the case of Slovenia positive spillovers to domestic firms were found, nevertheless no spillovers to other foreign affiliates were detected. The remainder of the paper is organised as follows: Section 2 discusses briefly the theoretical relations between FDI and productivity; Section 3 surveys the most relevant findings of empirical literature in this field; Section 4 gives the data overview and studies the average characteristics of different types of foreign affiliates and domestic firms; Section 5 presents the general model estimated and discusses various econometric problems of estimation; Section 6 gives the estimation results of the regression analysis; Section 7 concludes.
Theoretical Background
In order for the FDI to materialise, the multinational enterprises (MNEs) must possess some firm-specific competitive advantages that allow them to compete successfully in the foreign environment. These advantages-the firm-specific assets-can constitute of production technologies, but they may also be related to special skills in management, distribution, product design, marketing, and other links in the value chain, or be made up of brand names and trademarks (Caves 1996 ; Kokko et al. 2001) . One can argue that, in the case of export oriented FDI, a significant part of the firm-specific advantages of a foreign firm is made up of networks, relations or other export related know-how. The theory of FDI stresses the positive links between firm-specific knowledge based assets and the decision to invest abroad (e.g. Dunning: 1988: 1-5; Blomström, Kokko 1996: 2; Harris, Robinson 2001: 3). These firm-specific assets have some characteristics of a public good and can be transferred at low cost between the subsidiary of the MNE and its parent company.
Technology transfer by FDI could result in "own firm" and spillover effects on host economies: 1) the "own firm" effect, i.e. the average performance characteristics of foreign enterprises differ from those of the domestic enterprises (DE) in the host country (are presumably better than these of the DEs); 2) various spillover effects from the presence of foreign firms affect the performance of domestic firms (and other foreign affiliates active in the host country, spillovers are also usually presumed to be positive, at least for the DEs) ( The overwhelming majority of authors stress positive "own firm" effects of FDI. However, one may find also literature indicating the possibility of some FIEs having lower productivity than DEs. According to Harris and Robinson (2001: 4) foreign-owned plants may have lower productivity levels (at least in the short run) caused by the time lag in assimilating new plants into the FDI network. This may be caused by big cultural differences between the host and home countries or also by hostile policies of the host country governments towards FDI.
Also the usual assumption is that MNEs are more prone to acquire local companies with higher than average productivity (Damijan et al. 2003; Aitken, Harrison 1999: 606) . Reasons why FIEs may sometimes have even lower productivity levels than DEs include the nature and type of activity undertaken in the foreign-owned plant (Harris, Robinson 2001: 5) . Foreign firms might keep most of their high value-added operations at home (e.g. R&D), concentrating lower value-added assembly operations in the host country (e.g. due to cost and labour quality differences). Thus the use of lower-skilled workers and the use of possibly inferior/older technology will contribute to potentially lower productivity. This practice, although not a general one, is for example consistent with some empirical evidence of Japanese greenfield investments in the US (Okamoto 1999).
There is also expanding literature that links exporting and productivity (Görg, Strobl 2001 : 4, Gestrin 2001 , Bernard et al. 1999 , Delgado et al. 2001 . The causality can, as in the case of FDI and productivity, run in both ways. There can exist both the learning-by-exporting effect, meaning that exporting causes higher productivity of the firm, and the self-selection effect. Self-selection means that firms with higher than average productivity are more likely to become exporters. Empirical work, for example on USA or Western-European countries, suggests often that the productivity levels in exporting firms are higher than in non-exporting firms (Bernard et al. 1999 : 1, Delgado et al. 2001 . This is part of the reasons why export oriented FDI is generally considered to be better for the host country than non-export oriented FDI (Gestrin 2001: 2) .
The predominant conclusion from theoretical literature, however, is that the "own firm" effect of FDI on productivity is expected to be positive.
The presence of a MNE in a host country can lead to technology transfer to domestic firms, i.e. to spillovers of FDI to local enterprises (Aitken, Harrison 1999: 605) . If foreign firms introduce new products and/or processes in their affiliates in a host country, domestic firms and other FIEs may benefit from accelerated diffusion of new technology. Spillovers are said to take place as MNEs, due to the public good characteristics of their firm-specific assets and due to these assets being at least to certain extent non-excludable and non-rival goods, cannot reap all the benefits of their activities in a foreign location (Caves 1996 : 185).
The spillovers from inward foreign investment may be intraindustry (horizontal) or inter-industry (vertical) spillovers (Smarzynska 2002: 1) . Intra-industry spillovers take place between companies in the same industry, vertical spillovers flow in direction of suppliers and customers (to backward and forward linkages) of the firm in consideration.
Based on articles by Caves (1974) Another type of spillovers is the one that function through competition between enterprises. The competition effect, unlike demonstration and worker mobility effects that are presumably positive, can be both positive and negative (Ibid. 1999: 607; Görg, Greenaway 2001: 4) . This is an important idea, as it influences significantly the studies on spillovers. Some kind of (competition) spillover is said to take place if the entry of an affiliate leads to more severe competition in the host economy, so that local firms are forced to use existing technology and resources more efficiently or to search for new efficient technologies (Blomström, Kokko 1996) . This can have both positive (in the case a local firm manages to implement superior technologies due to the increase in competition) and negative effects on the productivity of domestic (or more generally other local) enterprises. Negative effects exist particularly in the short run (Aitken, Harrison 1999: 607; Smarzynska 2002) . Negative effects are possible due to the existence of fixed costs. If imperfectly competitive firms face fixed costs of production, a foreign firm with lower marginal costs will have an incentive to increase production relative to its domestic competitors. In this environment, entering foreign enterprises producing for the local market can draw the sales and the demand away from domestic firms, thus making them cut production. The productivity of domestic firms would, as shown by Aitken and Harrison (1999: 608) , fall as they spread their fixed costs over a smaller market, forcing them back up their average cost curves. If the absolute value of this productivity decline due to diver-sion of demand towards FIE is larger than the positive effect due to transfer of technology from MNE affiliate to domestic firms, net productivity of DEs can decline.
A further indirect source of productivity gain may be via export spillovers (Blomström, Kokko 1996; Görg, Greenaway 2001: 4) . Görg concludes that domestic firms often learn from multinationals how to export. 2 It can be argued that productivity spillovers might be different for export oriented and domesticmarket oriented FDI, especially when local procurement is widespread among export oriented MNE affiliates. World Investment Report (WIR) 2002 (UNCTAD 2002: 221-248) discusses the possibly large benefits of specifically export oriented FDI. They bring forward two reasons why in their opinion the targeted approach of host countries towards export oriented FDI makes sense. Firstly, the targeted approach can help countries achieve strategic objectives related to such goals as employment, technology transfer, cluster and export development, in line with their overall development strategies. The second reason named in WIR 2002 is the increased competition for export oriented FDI (Ibid.: 221). However, we would like to argue here, that the spillover and "own firm" effects still depend largely on the type of activities transferred and this, in turn, depends on the competitive advantages of the host country and not only on whether the affiliate sells to domestic or international markets. One cannot agree that it is automatically true that export oriented FDI is more beneficial. Ari Kokko and Magnus Blomström have demonstrated (1996: 27) , that the countries that choose to specialise in labour-intensive processes and components' production for MNEs also have to take into account that these (export oriented) affiliates are relatively "footloose". They have relatively few obstacles to move to the most favourable environment as, for example, the cost level of one host country grows. In addition to that, Gestrin has made a point (2001: 2) that it is difficult to clearly distinguish FDI that is export oriented from FDI that is not since this orientation can change over time.
Previous Empirical Literature
The important conclusion from both theoretical and empirical literature is that productivity spillovers are difficult to measure (Krugman 1990: 53) . Paul Krugman points out: Knowledge flows… leave no paper trail by which they may be measured and tracked (Krugman 1990: 53) . The empirical literature tries to avoid the issue for the reason that it is difficult to address, namely the issue of how productivity spillovers take place in reality, but rather focuses on the simpler question whether the presence of FDI affects the productivity of domestic enterprises (or local firms, i.e. also other MNE affiliates).
The estimation is usually performed in the framework of econometric analysis, based on the estimation of the production function. Labour productivity or total factor productivity of firms (or only domestic firms) in the host economy is regressed on a number of factors assumed to have an effect on productivity. One of these factors that is used to study the spillover effects is the presence of foreign firms in an economic sector or region. Another factor is the variable indicating FDI presence at the firm level (e.g. FDI dummy that is equal to 1 in case the firm has FDI, Görg, Strobl 2001: 724-725). The presence of FDI at the sectoral/regional level is measured by the share of FDI in assets, sales, employment etc. The estimated econometric models in literature often use log-linear form of CobbDouglas production function. The way the research is conducted vastly influences the results obtained and therefore the policy implications made. The findings of the literature overview by Görg and Strobl (2001: 723) underline that the results may be influenced by the ways of defining the presence of MNEs and by employing either crosssection or panel data. In the works where case studies and/or cross-section data were used, significant positive spillover effects related to FDI were found. On the other hand, newer studies based on panel data, that account for firm-specific timeinvariant effects often find also insignificant spillovers to DEs or negative spillovers (Smarzynska 2002: 2) .
Whereas the analysis of intra-industry spillovers is already well established in literature, the analysis of vertical spillovers is quite a new field with one of the most important papers written by Beata Smarzynska from World Bank (2002). One result of Smarzynska that is especially interesting for this analysis concerning Estonia is that by using Lithuanian data Smarzynska found that greater productivity benefits are associated with the domestic market rather than the export oriented foreign com-panies (Smarzynska 2002: 1, 16-17) . Similar results are presented by Kokko et al. (2001) on Uruguay.
In very recent literature (e.g. Wei, Liu 2003 or Driffield, Love 2003) also the so-called reverse spillovers are discussed, i.e. spillovers from the DEs to the FIEs. One issue that is totally discarded in the literature on the effects of FDI on productivity is the influence of transfer pricing on FDI related productivity effects. This area deserves further theoretical analysis. To our knowledge there are no articles that connect these two fields. Transfer pricing may have some importance in the case relatively large differences exist in taxes between host and home countries of FDI. Transfer pricing is probably not a problem for looking at spillovers, however, in a productivity comparison of foreign and domestic firms it probably might be, it might affect the analysis of differences of productivity in FIEs and DEs (and between export oriented and domestic market oriented FIEs).
Data and Descriptive Statistics for Estonia and Slovenia
Slovenia as a transition economy is more developed than Estonia. This is evident based on the comparison of GDP levels of these two countries. These figures also illustrate, if compared to the ratio of FDI stocks to GDP, the big differences between the GDP level (and per capita GDP) of Estonia and Slovenia. Figure 1 shows the inflows of FDI in both countries, in millions USD. We take a look at whether the "own firm" productivity effects depend on the type of FDI. I.e if there is a difference in the "own firm" effects of export oriented versus domestic market oriented FDI. We distinguish between two dimensions: ownership, market (abroad, local): DE denotes a domestic enterprise (DUMF ijt = 0 3 ); FIE denotes a foreign investment enterprise (DUMF ijt = 1); DM denotes domestic market orientation (DUMEXP ijt = 0); FM is foreign market orientation (DUMEXP ijt = 1). Based on these two dimensions, we distinguish between four types of firms: domestic market oriented DEs (DUMF ijt = 0, DUMEXP ijt = 0); foreign market oriented DEs (DUMF ijt = 0, DUMEXP ijt = 1); domestic market oriented FIEs (DUMF ijt = 1, DUMEXP ijt = 0); foreign market oriented FIEs (DUMF ijt = 1, DUMEXP ijt = 1).
Enterprise-level panel data on manufacturing industries in Slovenia and Estonia are used in order to study the productivity effects of FDI. The data from the Statistical Office of Slovenia and the Statistical Office of Estonia are used. For Estonia the (balanced) panel consisted of yearly data of 326 firms over period 1996-2001. The initial number of enterprises in panel was 382; over 50 firms were excluded for the purposes of econometric analysis, since these firms either did not exist during the whole period of 1996-2001 (less than 10% of firms) or their field of activity was not manufacturing for the whole period. According to Olley and Pakes (1996: 1265) a traditional way of accounting for entry and exit when using firm-level data, is to construct a "balanced" panel, keeping only those firms that operate the entire sample period, and then compute either the ordinary least squares (OLS) or some other more suitable estimator of the production function coefficients for panel data. However, we note that this approach might also have deficiencies, as the firms that operate over the whole period are the relatively successful ones. The least successful firms that went bankrupt are left out from this analysis. However, the number of such firms excluded from the analysis is relatively small, and thus the impact on the results small.
The Slovenian panel was significantly larger, it covered the yearly data of period 1994-2000 of 982 firms of manufacturing industry. In addition to the standard financial statement data, the datasets contain information whether foreign capital has been invested in each firm. However, the definitions of a foreign investment enterprise and a domestic enterprise are different for the datasets of Estonia and Slovenia. For Slovenia, the usual definition of FDI recipient firms by OECD, IMF or World Bank is used. FDI recipient firms are defined as firms with foreign share equal to at least 10% of ordinary shares or voting power (IMF 2001: 23) . For Estonia, one cannot use the 10% level for all the years. Due to the lack of data it was not possible to calculate the share of FDI in ordinary shares or voting power for years 2000 and 2001. Thus the FDI majority share dummy variable, available from the database of the Statistical Office of Estonia, is applied. Certainly the FDI dummy variable calculated for the 10% level would have been much more beneficial for the analysis since foreign direct investment smaller than the majority shares can still influence the performance of the firm to a significant extent. However, as annual surveys of FDI "Foreign Investor" by Estonian Investment Agency and Tartu University have indicated, there are relatively few firms with FDI in Estonia that have the foreign share below 50% (Varblane 2001) . However, in the case of Slovenia, there is a significant number of FIEs with foreign share between 10 and 50%. In tables number 3 and 4 the descriptive statistics on productivity in the manufacturing sectors of Estonia and Slovenia are presented, based on the enterprise-level panel data. The tables describe differences between productivity levels of four types of firms included in this study. Also information on capital-labour ratio is included. Labour productivity is measured as sales per employee or value added per employee. In the case of Estonia, it is also interesting to take a look at the data, from whose analysis a very large foreign affiliate of Elcoteq (a well known foreign electronics company active in Estonia, among the largest firms in Estonian manufacturing) has been excluded.
The statistics in table 3 show that foreign affiliates have significantly higher labour productivity in Estonia than domestic enterprises. This result holds also for the value added based approach to labour productivity measurement (Vahter 2004 The big difference in productivity between those two types of enterprises is also seen in the case the value added per employee is studied. These results indicate that the FIE level surpasses the DE level almost by 50%; in 2001 the FIE/DE ratio was 1.457 and in 1996, it was 1.410. This big difference in productivity levels is to a large extent caused by the fact that FIEs employ more capital per employee than local domestic capital based firms. The gap in the capital-labour ratio is even larger than in the productivity of labour. The FIE/DE ratio of the capital-labour ratio is 1.834 in 2001 and at the beginning of the studied period, in 1996, the FIEs used even four times more capital per employee in production than the DEs. This FIE/DE ratio has, however, fallen significantly over the years as the capital-labour ratio of DEs has, due to investments into physical capital, grown rapidly over the years (122% over the period 1996-2001), whereas that of FIEs has stayed roughly the same.
In the case of Slovenia, like in Estonia, we witness that the labour productivity level of FIEs is on an average much higher than that of DEs; in 2000 even 2.25 times higher. In Estonia, in 2000, it was only 1.34 times higher. Thus the difference between those two types of firms is even much larger in the case of Slovenia than in the case of Estonia. Also the capital-labour ratio of FIEs surpasses largely that of the DEs in Slovenia.
Among the four types of firms, in 2001 in Estonia, the lowest productivity is found in domestic enterprises that produce predominantly for export markets-in 2001, sales per employee were 425,090 kroons, value added per employee was 98,750 kroons. The ranking of the four types of firms under consideration in Estonian manufacturing (from the group with the highest level of the indicator to the one with the lowest level), based on sales per employee as a measure of labour productivity, proved to be the following (2001):
1) domestic market oriented FIEs; 2) domestic market oriented DEs; 3) foreign market oriented FIEs; 4) foreign market oriented DEs.
The highest labour productivity is to be found in domestic market oriented FIEs: even 1,115,550 kroons in 2001. This ranking changes a little bit during the years as for the second and third place, the first and the last places remain the same. The main conclusion from table 3 is that in Estonia export orientation of a firm is correlated with lower labour productivity. In 2001 and 1996, the labour productivity of export oriented enterprises was about 73% of the corresponding level of domestic market oriented firms. What can also be inferred from these results, is that the aim of FDI in the manufacturing sector, except for local market oriented FDI, has been to benefit from the low labour costs of Estonia.
Former empirical studies in Estonia have stressed (see e.g. Hannula, Tamm: 2001) , that the FIEs have on average much higher labour productivity levels than the DEs. Now it is possible to see, based on this analysis, that there is this productivity difference in Estonia only due to domestic market oriented firms, whereas export oriented foreign affiliates have more than two times lower indicators (in the case of sales per employee, e.g. in 2001) than domestic market oriented firms with FDI. The productivity level of the export oriented FIEs is comparable to that of the domestic market oriented DEs. In the period 1998-2001 it is even below that already relatively low level.
We have computed the productivity indicator for export oriented foreign affiliates in Estonia also without the electronics manufacturing services provider Elcoteq (a big company: in some years even more than 3000 employees). The reader can witness that without Elcoteq these indicators of export oriented FIEs are much higher than with it (table 3). The labour pro-ductivity as sales per employee, without Elcoteq, is 588,160 kroons in this group of firms for 2001. Before the exclusion of Elcoteq from our sample, the corresponding figure amounted for 532,200 kroons. This means that Elcoteq, with relatively low productivity, has due to its size, big impact on the analysis of productivity in our framework.
Let us now turn our discussion to Slovenia. The results for this transition country are given in table 4. One can see here significant differences from Estonia. The rankings of firms by type differ also between period 1994-1998 and 1999-2000. In the former period, the ranking, starting from the group of firms with the highest labour productivity (sales per employee) is the following: The surveys for Estonia also indicate that export oriented investors have different motivation for investing in Estonia than domestic market oriented investors. Exporters are more motivated by the costs of production and the labour force than by the market potential, as they do not plan to supply the domestic market. The non-exporters, in turn, are more motivated in tapping the new market and benefiting from the expected market growth. Exporters represent mainly the chemical, wood processing and furniture, electronics, textile, machinery and engineering industries, while non-exporters are mainly from the food and beverage and construction material industries (Varblane, Ziazic, 2000).
General Model and Econometric Concerns
In order to examine the effects of FDI on productivity, we follow the general model (production function approach) of literature, as specified in e.g. FDI_sector ijt is the share of FDI in a sector as measured by the ratio: sum of the assets of the foreign investment enterprises in a sector (with each FIEs own assets subtracted) to the sum of the assets of all firms in the sector. 4 Sectors are defined at 4 There is a caveat in estimating the model as specified in this section, if the variable FDI_sector ijt , instead of the definition used in this paper, were defined as simply the ratio of sum of FIE assets to sum of total assets of the sector. In that arguably inferior case, there might be difficulties in separating the "own firm" and spillover effects wholly from each other. Particularly this would be a problem for the sectors with a small number of firms and one or a small number of FIEs making up large proportion of that sector, or in the case of one very large FIE entering the sector. Therefore it is crucial to study and compare the estimation results also with the tables of descriptive statistics (tables 3 and 4) and employ the measure of FDI_sector ijt where each FIEs own assets are subtracted from all FIE assets of the sector. Naturally now this sector level FDI penetration variable has different values for different firms, not only for different sectors. We have thus improved the results, by establishing a more clear difference between the "own firm" and spillover effects in the analysis. NACE double-digit level. This indicator is used for measuring horizontal spillover effects. If productivity advantages of foreign capital spill over to domestic firms in the same sector, the coefficient of this variable should be positive.
The coefficient on the interaction between firm-level and sector level FDI is captured by DUMF ijt ·FDI_sector ijt . It allows us to determine if the effects of foreign presence on other foreign firms differ from the effects on domestic firms. LNTFA ijt is the log of the tangible fixed assets per employee, a proxy for logarithm of (K/L) ratio. Also a proxy for the skill intensity of the employees of the firm is included and measured by LNLABC ijt , log of the labour costs per employee. As the dependent variable is based on sales, the right-hand side of the equation must take account for materials, LNMATER ijt is the log materials per employee. Dummy variable DUMINT ijt takes the value of one if the firm has intangible fixed assets, the value of zero otherwise. An alternative to this variable is DUMRD ijt , it is equal to 1 if the firm has R&D expenditures.
Sector dummy variables are also used in the regression model in order to capture sector specific effects and year dummy variables are used in order to account for trend effects. The inverse of Mill's ratio is employed in the Heckman-type two-step procedure in order to account for the sample selection bias in estimation, see more information below.
The use of panel data has several benefits over usual cross section data (see e.g. Chapter 13 in Greene 1993, Wooldridge 2002). By using panel data it is possible to account for individual heterogeneity of objects in the analysis (e.g. the absorptive capacities of the firms etc). The easiest way to account for heterogeneity would be e.g. including a separate dummy variable for each object in the model. Secondly, panel data give simply more information on data, more variety, less collinearity between variables, much more degrees of freedom and better efficiency of estimators (Wooldridge 2002 Some econometric concerns need to be addressed before estimating the general model of our study. The first one is the choice of the method for estimation, based on the panel data for Estonia and Slovenia: whether one should use the simple pooled least squares model (pooled LS) or random effects or fixed effects model. Pooled LS has a multitude of disadvantages when panel data is used. Pooled LS does not take into account the time-invariant firm-specific effects that are likely to exist if the researcher employs panel data. Not taking these effects into account (if they exist), i.e. just running OLS for pooled data, would lead to biased and inconsistent estimation results. The common remedy could be using random effects (RE) or fixed effects (FE) models instead. These both include object-specific time-invariant effects but have different assumptions on the essence of these object-specific effects. The FE model assumes that differences across units can be captured in differences in the constant term. The fixed effects model is a reasonable approach when the researcher can be confident that the differences between firms can be viewed as parametric shifts of the regression function (Greene 1993: 466) . In the case of random effects model, individual/firm-specific constant terms are viewed as randomly distributed across cross-sectional units (Ibid.: 469). The inevitable question is: which approach should be used? There are different views, as e.g. Mundlak (1978) argues that one should always treat individual effects as random (Greene 1993: 479) . On the other hand, the FE models have considerable advantages over RE models, as RE models (in case individual effects are indeed correlated with other regressors, unlike the assumption of the RE model) may suffer from the inconsistency due to omitted variables (Wooldridge 2002) .
One way of choosing between the RE or FE model is by looking at the panel data used in the analysis. In the case we have a sample of micro data as a random draw from population, the RE model might be appropriate. Thus this reasoning suggests the RE model for our analysis. In addition, there is a formal approach to the question. To test, whether the RE or FE model is favoured, the Hausman specification test can be used (Wool-dridge 2002). When choosing between the RE or FE model, we have to keep in mind that for the FE model we cannot find the effect of these variables that are constant for the object over the panel range (in our case possibly the sector dummy variables, for those enterprises that do not move between categories of firms FIE and DE also the FDI dummy) as these are differenced out. In the case of the random effects model one can also find these effects. The implication for our analysis is that FE and RE models are different in the sense that the FE model takes into account only the dummy variables for those firms for which the values of the FDI dummy and the export orientation dummy change over the period. The RE model uses dummy variables of all firms. This means that in the case of the FE model, a substantial part of information in the data is left unused. The fixed effect estimator uses only the across time variation, which tends to be much lower than the cross section one (Arnold 2003: 3) . In the following tables the results both for FE and RE models will be presented.
One issue that has been mentioned by several authors is the non-random selection of FDI recipients (Smarzynska 2002 In case the most productive local firms receive FDI -unless it is accounted for -the overestimation of positive productivity related effects of FDI may be the result. To take account of this possibility, after estimating the usual RE and FE models, the econometric analysis continues with the Heckman-type twostep procedure in order to control for possible sample selection bias (also called Heckman model, see e.g. Heckman 1979 , Smarzynska 2002 ).
At the first stage the probit model is estimated. The dependent variable is the dummy variable DUMF ijt for a foreign investment enterprise (is equal to one if the firm has foreign ownership). Independent variables, that might affect the choice of the foreign investor to invest or not to invest into the firm, include labour productivity, export orientation, skill intensity (labour costs per employee), fixed assets per employee as a proxy for capital-labour ratio. After estimation of this first stage the inverse of Mill's ratio 5 (also called the nonhazard ratio) is calculated and included as a separate extra variable in the second stage estimation in the regression function. In this second stage the random effects model is estimated (according to the general form presented before, with the inverse of Mill's ratio as an additional variable).
The variables in the probit model of estimating the probability of receiving FDI are given in the footnote 6 .
Estimation Results
The estimation results for FE and RE model (with and without correction for sample selection bias) are given in tables 6-9 for Estonia and Slovenia. The following test statistics are given for the model as specified in tables 6 and 7. The value of the F-test statistic is: a) for Estonia F = 8.82 (p = 0.000); b) for Slovenia F = 23.23 (p = 0.000). The null hypothesis (pooled LS) is rejected for both 5 Inverse of Mill's ratio is given by:
, where f(x) is the probability density function and F(x) is the cumulative density function (Hardin 1997 The Hausman test indicated that we should prefer the FE model over the RE model. Due to the fact that the FE model considers only these firms that have a change in dummy variables like e.g. DUMF ijt over the period, also the RE model is given, that considers all firms, also those that are FIE or DE for all the period in consideration. The results are not qualitatively very different between these two specifications, both models are presented as they make use of a different amount of information in data, thus both could be of interest. The results of the Heckman-type two-step procedure for accounting for the sample selection bias are given in tables 8 and 9. Note that in this case the random effects probit model over all the years of the sample is used.
Based on the estimation results of the model, as in table 6, but without variables DUMEXP ijt and interaction variable DUMEXP ijt ·DUMF ijt , we find that in Slovenia foreign equity participation is positively correlated with a firm's productivity level ("own firm" effect). The coefficient of the FDI dummy was positive, relatively large and significant; but after including the export orientation dummy and the interaction dummy between FDI presence in a firm and its export orientation, it proved to be positive but not significant. We test for the differences in productivity related "own firm" effects between export oriented and domestic market oriented enterprises. For that purpose the coefficients of the three variables DUMF ijt , DUMEXP ijt , DUMEXP ijt ·DUMF ijt are studied. In order to find the difference of the productivity of export oriented FIEs from the domestic market DE level productivity, these three coefficients are to be added up; for finding the domestic market oriented FIE effect, the coefficient of DUMF ijt suffices. As in our Slovenian model these variables are not statistically significant, we cannot draw further inference on the differences of the productivity related "own firm" effects of the export and domestic market oriented FDI, but have to rely on the results presented in former sections of the paper. For Estonia, export orientation together with the majority of foreign capital in a firm indicates, on an average, much lower labour productivity level -which is a different result from Slovenia (see table 6 ). This difference shows again the different competitive advantages of these two countries: while Slovenia's advantages are the higher value added, skilled labour and higher productivity related sectors, Estonia is attracting FDI more due to costs lower than in the investors' home countries. Thus the estimation results for Estonia, at least concerning the RE model, affirm the view based on descriptive statistics from table 3.
We also tested for intra-industry (horizontal) spillovers from foreign affiliates to firms with no FDI (domestic enterprises) and to other foreign affiliates. The general assumption based on the theory is that this effect is positive (in the case the negative competition effects do not dominate).
For Slovenia: there were positive (horizontal) spillovers from FIEs to domestic firms; the coefficient of variable DUMF ijt ·FDI_sector ijt indicating spillovers to other FIEs was negative but proved to be not significant after correcting the standard errors for heteroscedasticity. There were positive spillovers to DEs in the meaning that the presence of FIEs in the sector of manufacturing (at Nace double-digit aggregation level) affects the productivity of domestic enterprises in this sector. The results stay the same if a lagged spillover variable is used.
The results for Estonia regarding the spillovers were again, similarly to "own firm" effects, different from the results for Slovenia: actually just the opposite of the results for Slovenia. The spillover effect of FDI penetration in the same sector in Estonian manufacturing was not significant for domestic enterprises in the same sector. Initially, positive and relatively large significant effects for other FIEs in the same sector were found. However, this result, unlike the rest, is not robust to different specifications of the model. Using a lagged variable for spillover analysis indicated no significant spillovers to other FIEs. These results were tested also by splitting the sample and running the regression model again only on domestic enterprises, thus naturally without variables indicating FDI presence at the firm. The results of that approach confirmed these findings for both Slovenia and Estonia that have been presented here in the last couple of paragraphs. These results stay basically the same for different specifications: for the RE and FE models and the Heckman-type twostep procedure used for accounting for possible sample selection bias in data. Firms with higher labour productivity (see table 8 ) had higher probability of receiving FDI in Slovenia, but not in Estonia.
The Mill's ratio variable that was calculated and added to the model was significant for Slovenia (at 10% level). This suggests that there exists sample selection bias in the case of Slovenian data. A continuous variable -the share of exports in sales, was also tried instead of export orientation dummy. This change did not alter these basic conclusions given here in former paragraphs. Also exclusion of a very large electronics manufacturer in Estonia -Elcoteq, from the panel and estimating the same models again did not alter the basic qualitative results obtained here. One consideration that had to be studied more carefully was the year 2000 (the last year in the sample) for Slovenia. The year 2000 looks rather "strange" in Slovenian manufacturing, as there is a very big increase in productivity compared to the year before. This could possibly have been so due to some large merger or acquisition or measurement error. It proved to be possible to isolate the firms that caused this "leap" in productivity in this year, after excluding these four firms from the sample, the estimation of the models was performed again. The exclusion of these firms affected the values of coefficients in the regression analysis to a small extent but the qualitative interpretation of the results stayed basically the same as with these firms included. This big "leap" in labour productivity levels was peculiar to only one type of enterprises in the Slovenian panel --the domestic market oriented minority foreign ownership FIEs. One reason for these big effects on the analysis by a single firm or a few enterprises is that both countries are small economies where one big foreign direct investment can affect the average characteristics of firms and sectors to a significant extent.
Conclusions
FDI can be an important source for productivity growth and swifter transformation process in transition countries. However, FDI can theoretically cause both positive and negative spillover effects to the host economy. Our analysis of the panel data from Slovenia and Estonia shows, in line with previous empirical studies, that the growing tendency of the governments in Central and Eastern Europe to offer special incentives for FDI has relatively weak grounds. Justifications (at least in policy literature) for these incentives (in countries other than Estonia and Slovenia) have mostly been the possible beneficial effects caused by transfer of technology from a parent company to its local affiliate and the related (positive) spillover effects to the host country.
The different stages of development in Estonia and Slovenia imply also differences in the effects of FDI to the economy. Indeed, as this study indicates, there are different consequences for productivity related FDI effects; particularly when we employ also the export/local market dimension of the firms in analysis.
Foreign owned firms have, on an average, higher labour productivity levels than domestic enterprises both in Estonia and Slovenia. However the results are more surprising when we divide these firms into subgroups by their export orientation. For Estonia the export orientation together with the majority of foreign capital in a firm indicates a much lower labour productivity level. This is the opposite to Slovenia. Export orientation of a FIE is not correlated with lower labour productivity and until 1998 export oriented foreign affiliates in Slovenia had even significantly higher productivity than local market oriented FIEs. This difference in the findings shows also the different competitive advantages of these two countries, whereas Slovenia's advantage is in higher value added, skilled labour and higher productivity related sectors, Estonia attracts FDI more due to lower costs compared to investors' home countries. This view is also supported by a look at labour cost data and investor motivation survey data from these two countries.
In this study we also tested for the intra-industry spillovers from foreign affiliates to firms with no FDI (domestic enterprises) and to other foreign affiliates. The results for Slovenia are: positive horizontal spillovers from FIEs to domestic firms were found, but no significant spillovers from FIEs to other FIEs were detected. The findings for Estonia regarding spillovers were just the opposite to the Slovenian case. The intra-industry spillover effect of FDI presence in Estonian manufacturing was insignificant for domestic enterprises in the same sector. These results stay basically the same for different specifications of the model.
A policy implication of the analysis of this paper is that providing incentives for FDI in general or specifically for export oriented FDI may be of dubious value in the FDI promotion strategies of many transition economies, at least as far as the productivity is concerned. The existence of positive spillovers may depend on the level of economic development of the host
The effect of foreign direct investment on labour productivity 44 country. Export oriented affiliates of MNEs are more than local market oriented FIEs interested in exploiting the host country's abundant production factors (see also e.g. Kokko et al. 2001) . For example, when these advantages have derived from relatively cheap labour rather than capital, then export oriented FIEs are not likely to have more positive effects on productivity of the host country than local market oriented FIEs.
